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ABSTRACT 
To overcome the problem of underutilization of marine by-catches, 
Basu et al. (1985) developed fish cube from minced fish meat. Although 
the product was acceptable, it had little rubbery texture. An attempt was 
made to improve the texture of the cake by several methods. It was found 
that 5% tapioca starch along with 3% texturised soyabean protein 
improved the texture and juiciness of the rehydrated product. Preheating 
of the minced meat at 70°C for 30 minutes also improved the texture 
appreciably. It was also found that mixing of the ingredients at low speed 
(less than 100 rpm) in a dough mixer gave the best texture, higher speed 
and sharp blades leading to rubbery texture. The dehydrated product 
(moisture 19-20%) thus prepared had a shelf life of six months at ambient 
temperature. 
Large quantities offish are discarded 
at sea because it is currently uneconomic 
to preserve and bring them ashore. 
Shrimp by-catch is the best known 
example of such fish. To overcome the 
problem of underutilization of the marine 
by-catches, a great deal of work is 
directed in recent years to the 
development of technology for the 
production of products from minced 
meat. In the developed countries, 
research has been directed towards 
developing bland tasting protein 
concentrates with functional properties 
when~as technologists interested in the 
utilization of fish in developing countries, 
generally concentrate upon relatively 
small scale process which use 
unsophisticated method. The latter 
approach forms the basis of this paper. 
* C.I.F.E., Versova, Mumbai-400 061. 
Several dried salted mince products 
have been reported (Anderson and 
Mendelsohn, 1972; Bello and piggot, 
1978; Bligh, 1977; Bligh and Regier, 
1976; Hansen, 1979; Poulter and Disney, 
1977, Zain, 1980 and Nair and 
Gopakumar, 1986). Bas.u et al. (1985) 
developed dried fish cube from minced 
meat. Although the product was 
acceptable, it had little rubbery texture. 
An attempt was therefore made to 
improve the texture of the dehyrated 
cake by several methods. The dehydrated 
cake so developed was subjected to 
biochemical, bacteriological and 
organoleptic evaluation to study its shelf 
life. 
Sciaenid (Lutjanus sp.) were obtained 
(about 100-150 g each) from local fish 
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landing centre. Fish were dressed and 
fillets were prepared and washed 
thoroughly in laboratory tap water. 
Fillets were deboned using a laboratory 
meat mincer. The minced meat thus 
prepared was preheated to 70°C for 30 
minutes in an electric oven and used for 
preparation of the fish cake presented 
in this communication. 
In attempts to enhance the binding 
and rehydration properties as well as 
sensory attributes of the product, several 
texturizing and binding agents were 
tested. These included corn meal (whole, 
degermed), rice flour, wheat flour, cooked 
potato starth (Loba chemicals), wheat 
bran, defatted soy flour (Britannia 
Industries Ltd.), texturized soy-protein 
(Soya Industries Ltd); tapioca starch at 
level ranging from 2-15%. Additionally 
salt (NaCl) and Sodium Tripoly 
Phosphate (STPP) and Potassium 
Sorbate was tested at levels ranging from 
0.1 - 3.0 g/100 g minced meat. 
The preheated minced fish flesh and 
the ingredients were mixed together, 
seperately and in several combinations 
producing a homogeneous dough that 
was formed into small cake of 
approximately 2.5 em length and 2.5 em 
width and dried. The thickness of the 
cakes varied from 0.5 to 1.5 em to 
optimize the quality of the product, 
reduce the drying time and improve the 
rehydration capacity. 
A small cabinet drier with drying 
temperature ranging from 30 to 110°C 
was used to bring down the moisture 
level between 19-20%. The same drier 
was used to preheat the mince at 70°C 
for 30 minutes. The dried cakes were 
soaked in water for 1 hour and boiled in 
2% brine for 10 minutes for organoleptic 
evaluations. Fig. 1, shows the schematic 
processing diagram. 
Moistue, ash, protein, crude fat, 
peroxide, value and free fatty acid were 
determined by AOAC (1980) methods. 
Total pour plate count was determined 
by using plate count agar (Hi Media) at 
temperature of incubation of 30°C for 48 
hours (Gilliland et at., 1976). TVN was 
determined by micro diffusion method 
of Conway (1947). 
After testing all the texturizing and 
binding agents at different concentration 
a satisfactory product was obtained with 
a combination of 5 g tapioca starch and 
3 g texturized soy protein, 2.5 g N aCl, 
0.3 g STPP and 0.3 g potassium sorbate 
per 100 g of minced meat. A summary of 
the general observations concerning 
properties of the cakes is given in 
Table 1. 
Most acceptable product was 
obtained when the dough mixer (Sumeet) 
was set at very slow speed (less than 
100 rpm) just to mix the ingredients 
without tearing the flesh. Higher speed 
led to tough rubbery texture probably 
due to damage to the cell structure. 
It was observed that preheating the 
mince at 70°C for 30 minutes gives a 
product with soft0r texture. Preheating 
at 70°C denatures the protein. Probably 
this denatured protein develops a 
modified porous network structure with 
soy protein which is bound by tapioca 
starch. Table 2 shows the proximate 
composition of the dried cakes. 
NOTES 129 
Table 1 General remarks about the cakes with different ingredients at 5% 
concentration after each processing, step during development of the 
Ingredients 
Corn meal 
Rice flour 
Wheat flour 
Cooked potatostarch 
Wheat bran 
Defatted Soy flour 
Tapioca starch 
Dough 
mixture 
2.5 
3.0 
2.5 
2.5 
3.0 
3.5 
5.0 
Texturized soy protein 3.0 
Soy protein- 3.0 
Tapioca starch 
a1 =Poor 5 = excellent 
Colour of the 
cake after 
drying 
Light brown 
Light brown 
Light brown 
Light brown 
Dark brown 
Light brown 
Light brown 
Light brown 
Light brown 
Remarks after organoleptic 
evaluation of the rehydrated 
cooked smaple in 2% brine 
Tough rubbery texture 
Tough rubbery texture 
Tough rubbery texture 
Tough rubbery texture 
Tough rubbery texture 
Soft porour texture 
Soft juicy texture 
Porour soft texture 
Soft porous juicy texture 
Similar to fish taste 
Table 2 : Promixate compostion of the dired cake 
Protein 52.80% 
Moisture 19.66% 
Fat 2.10% 
Ash 14.22% 
Carbohydrate 11.22 
The concentration of salt in the final 
product was around 4.5% which is known 
to be a good humectant thereby reducing 
the water activity (aw) of product, thus 
enhancing its shelf life. Potassium-
. sorbate acted as an antimycotic agent 
enhancing the shelf life of the product. 
Cakes with 0.75 em thickness was 
judged to be the optimum. The cakes 
were dried in an electrically heated oven 
at 46 ± 1 °C which took about 30 hrs to 
bring the moisture level .to 19-20%. 
Thicker cakes required much more time 
to dry. Higher temperature of drying 
resulted in product with though dry 
surface and insufficiently dry centre with 
poor rehydration. 
In case. of pr9duct stored in screw 
cap plastic container (Table 3), there was 
no appreciable change in moisture 
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Table 3 : Storage Characteristics of fish cakes 
Duration of Moisture TVN 
storage, month % mg% 
0 19.66 23.12 
1 19.58 31.24 
2 19.68 35.53 
3 19.55 39.41 
4 19.49 46.71 
5 19.53 50.24 
6 19.52 56.12 
content during storage period. Total 
bacterial count increased very slowly 
which was well reflected in the ·slow 
increase in the TVN values during 
storage period. Peroxide value and free 
fatty acid values also increased very 
slowly with storage period showing slow 
fat oxidation in the product. The dried 
product had a fat content of only 2.1 %, 
hence the fat oxidation product did not 
impart appreciable odour till the end of 
6 months in storage. The preheating of 
the mince at 70°C for 30 minutes has 
inactivated many enzymes and reduced 
the initial bacterial load of the mince, 
giving long shelf life. Organoleptic 
evaluation of the rehydrated cooked 
product confirmed that the cakes were 
in good acceptable form upto 6 months 
at ambient temperature. (30-36°C). 
The authors are thankful to the 
Director, CIFT for providing facility. 
PV F.F.A. TBC/g 
m.mole of Oleic acid % 
0 /kg fat 
7.23 11.72 7.1 X 103 
7.57 12.17 8.3 X 103 
7.55 12.92 9.0 X 103 
8.29 14.75 1.7 X 104 
10.75 16.72 2.1 X 104 
12.91 18.91 3.5 X 104 
14.26 23.27 7.2 X 104 
REFERANCES 
Anderson, M.L. and Mendelsohn, J.M. 
1972. A rapid salt curing technique. 
J.Food.Sci. 37, 627-8. 
A.O.A.C. 1980. Official Methods of 
Analysis (Horowitz, H.,Ed), 13th edn. 
Washington. 
Basu, S., Das, K.P., Chattoraj, D.K. 
and Bose, A.N. 1985. Preparation of 
fish cube. J.Fd. Sci. Technol. 22(3), 
216.' 
Bello, R.A. and :Piggot, G.M. 1978. A 
nutritious dried fish product suitable 
for use in Venezuela. p-125. In : 
Abstracts of the Fifth International 
Congress of Food Science and 
Technology, Kyoto, Japan, 17-22 
September 1978, sponsored by the 
International Union of Food Science 
and Technology. (IUF.ST). 
NOTES 131 
Bligh1 E.G. and Regier, L.W. 1976. A 
potential and limitations of minced 
fish. p.73-77. In : Proceedings of the 
Conference on the Production and 
Utilization of Mechanically Recovered 
Fish Flesh (Minced Fish), J.N. Keyed, 
Torry Research Station, Aberdeen 
MAFF. 
Bligh, E.G. 1977. A note on salt mince 
fish. p. 291-292. In : Proceedings of 
the Conference on the Handling, 
Processing and Marketing of Tropical 
Fish, P. Suteliffe and J. Disney, eds 
Tropical Products Institutes, London. 
Conway, E.J. 194 7. Microdiffusion 
Analysis, Revised Edn., d.Van 
Nostrant Co.Inc. New York. 
Gilliland, S.E, Busta, F.F., Brinda, 
J.J. and Campbell, J.E. 1976. 
Aerobic plate count. p-104. In : 
Compendium of Methods for 
Microbiological Exmnination of 
Foods, American Public Health 
Association, Washington D.C. 
Hansen, P. 1979. Fish protein from 
underutilized species. p. 58-65. In: 
Proceedings of' the Fifth International 
Congress of Food Science and 
Technology, H. Chiba et al., ed. 
Amsterdam, Development in Food 
Science, 2 
Nair, P.R. and Gopal{umar, K. 1986. 
Development and storage 
characteristics of dehydrated salt 
nnnce from low priced fish. 
Fish.Technol. 23 : 100-105. 
Poulter, R.G. and Disney, J.G. 1977. 
Development of novel products from 
tropical fish species. In :Proceedings 
of the Second Annur.t.l Tropical and 
Subtropical Fisheries Technologica1 
Conference of the Americanas, April 
17-20, 1977, Biloni, Mississioi College 
Station, Texas, Texas A&M 
University Sea Grant Programme. 
Zain, A.M. 1980. Spice minced fish from 
tilapia. p.223-226 In : Advances in 
Fish Science and Technology. Papers 
presented to the Jubilee Conference 
of the Torry Research Station, 
Aberdeen, Scotland, 23-27 July, 1979, 
J.J. Connell et al., ed. Farnham, 
Fishing News Books Ltd. Surrey. 
